This study was designed to investigate levels of stress, anxiety or depression and to identify factors compounding or relieving stress in anaesthesia trainees within the Australian and New Zealand College of Anaesthetists (ANZCA) training scheme. An electronic survey was sent to 999 randomly selected trainees and 428 responses were received. In addition to demographics, psychological wellbeing was assessed using the Kessler Psychological Distress Scale (K10) and questions were asked about depression and anxiety, exacerbating factors, personal healthcare and strategies used to manage stress. The majority of respondents (73%) reported being satisfied or very satisfied with their job and training. However, 28% of respondents had K10 scores indicating high or very high distress levels. Eleven percent reported being currently on treatment for anxiety and/ or depression. Twenty-two percent reported having experienced bullying and 14% sexism. Twenty-eight percent reported that they did not have a regular general practitioner (GP), and 41% reported having not visited their GP in the previous year. Fortyseven percent of trainees reported that they self-prescribe medications. Major stressors reported were exams, critical clinical events and fear of making errors. Two stressors previously not identified in similar studies were concern about job prospects in 71% of respondents and workplace-based assessments in 51%. This survey demonstrates significant psychological impairment and poor personal healthcare amongst many trainees. Education, careful continuing assessment of trainees' welfare and a review of current support and remedial measures may be required.
Introduction
Anaesthesia is a rewarding and challenging career with a number of tangible rewards in terms of interest, fulfilment, collegiality, and self-esteem, not to mention career possibilities and challenges. Anaesthetists have a broad range of personalities, yet all need to be equipped to deal with the immediate management of potentially life-threatening conditions. Consequently, stress is a component of the work environment, and management of this is important in preventing mental health problems. A number of factors have been shown to increase levels of stress including long working hours, critical incidents, exam preparation, workplace assessments, difficult patient and staff interactions, with the potential for consequent poor mental health amongst trainee doctors 1, 2 .
McDonnell et al 3 surveyed a cohort of 500 Australian anaesthetists (of which 14% were trainees), and found an overall incidence of 13% with formally diagnosed mental illness and 26% having significant mental health-related issues during their career. This is substantially higher than the lifelong prevalence of depression in the general population of 14% 4 . 'Examinations and training' was rated the highest as a stressor in the free text responses.
The beyondblue report on the mental health of Australian medical students and doctors published in October 2013 5 reported that doctors had a higher rate of anxiety, depression and suicidal thoughts than the general population. Anaesthetists (consultants and trainees) ranked second highest for suicidal thoughts (13%) and third highest for a current diagnosis of depression (7%). Two percent were currently diagnosed with anxiety. Anaesthetists were the second highest group for self-reporting harmful alcohol intake behind rural and remote doctors. Younger doctors (those under 30 years), particularly females, had higher levels of mental health problems and experienced greater work stress than other groups.
The aim of the survey was to investigate levels of stress, most common stressors, mental health issues, and coping mechanisms amongst Australian and New Zealand College of Anaesthetists (ANZCA) trainees.
Methodology
The electronic survey was anonymous and confidential. It was sent via the ANZCA Trials Group, using SurveyMonkey software, to 999 trainees selected using computer randomisation from the 1,615 trainees on the ANZCA training scheme. Pilot studies from the first two authors' department were used in combination with a literature review 1, 3, 5 to frame questions about key sources of stress. The questions included demographics, past and present treatment for anxiety or depression, perceptions of notification of mental ill health, personal health, factors which may exacerbate stress, and coping strategies (see online appendix). Participants were asked to rate a series of workplace and training factors as minimal, moderate, or severe causes of stress. Additionally, they were asked to tick one or more suggested coping strategies. Current psychological wellbeing was assessed using a validated screening tool, the Kessler Psychological Distress Scale (K10) 6, 7 . This tool has been extensively used in general population surveys by the Australian Bureau of Statistics 8 , beyondblue 5 , and others 3 . The K10 asks responders to rate each of 10 questions related to their psychological state in the previous four weeks using a five point scale from 'none of the time' to 'all of the time'. A score is given between 10 and 50. A score of 10-15 indicates low distress, 16-21 moderate distress, 22-29 high distress, and 30 or above very high distress 8 . Those with a high distress score may be experiencing moderate levels of distress consistent with a diagnosis of a moderate depressive or anxiety disorder. Those with a very high distress score may be experiencing severe levels of distress consistent with a diagnosis of a severe depressive or anxiety disorder.
All fully completed questions in the survey were included in the analysis. Respondents who had only partly answered one section of the survey were still included in analysis where they had fully completed other sections. Only one almost totally incomplete response was excluded from any analysis.
Ethical approval for the survey was obtained from Western Sydney Local Health District, Human Research Ethics Committee (HREC) (HREC reference number LNR/15/ WMEAD/191). In addition, approval to conduct the study was given by the ANZCA Trials Group. The survey was conducted between 4 and 26 August 2015. No information identifying respondents was obtained. The confidentiality of the survey was assured using SurveyMonkey software.
Nine hundred and ninety-nine surveys were distributed (the sample limit of the ANZCA Trials Group). To obtain an alpha level of 0.05 with a margin of error of 5%, it was calculated 310 responses were required for the given population studied 9 .
Responses were by means of answering multiple-choice questions. Statistical analysis was conducted using a chisquared goodness-of-fit test on the statistical program R 10 .
Results
Four hundred and twenty-eight survey responses were received, of which 427 were sufficiently completed, yielding a response rate of 43%. Forty-nine percent of the respondents were male, which was similar to the percentage of males sent the electronic survey (52%) and that of the total ANZCA trainee population (51%). Thirty responses (7%) were received from introductory trainees, 160 from basic trainees (37%), 162 from advanced trainees (38%), and 68 from provisional fellows (18%). The number of respondents in a committed relationship was 321 (76%): males 175, females 146. One hundred and forty-seven respondents (34%) had children: males 90, females 57.
Forty-six more females than males reported having a regular general practitioner (GP) (females 177; males 131, total 308, 73%), 252 (59%) had visited a GP in the previous year (females 154; males 98) and 199 respondents (47%) reported that they had self-prescribed medication in the past. Antibiotics were the most commonly prescribed drug (20% of respondents) followed by an oral contraceptive (13%), proton pump inhibitors (12%) and non-opioid analgesics (10%). No respondent reported self-prescription of opioid analgesics. Several respondents reported self-prescribing anxiolytics (3%) and/or antidepressants (2%) and 13% reported excessive alcohol use.
Three hundred and thirteen respondents (73%) reported that they were satisfied or very satisfied with their training and job. Fifty (12%) were dissatisfied or very dissatisfied.
Four hundred and twenty-one respondents fully completed the K10 questionnaire-116 respondents (28%) were identified as having a K10 score consistent with high or very high distress (>22). Very high scores (30 or above) were reported by 8%. Exams and concern about future job prospects were the highest causes of stress reported, with 31% of all respondents reporting that exams caused them moderate stress and 64% reporting that they caused severe stress (see Table 1 ).
Forty-seven respondents (11%) were currently under treatment for anxiety or depression; 89 (21%) had received past treatment for anxiety or depression. High and very high K10 scores were associated with being on treatment for anxiety and/or depression (X 2 (1, n=116)=15.9, P <0.001). More females than males reported being currently (female 31, male 16) or previously (female 60, male 29) treated for anxiety and depression. Forty-five percent of respondents felt that revealing a diagnosis of anxiety or depression to their department would jeopardise their career and 30% would avoid seeking help for anxiety and depression due to privacy issues.
Only six percent of trainees indicated having adequate Poor health practices including inadequate exercise, sleep and diet were also common among respondents (see Table 2 ).
Twenty-three percent of respondents felt that their workload was excessive, 19% of respondents felt that they frequently worked unsafe hours, 15% felt that their workload compromised patient safety and 15% reported taking only one week of annual leave in the preceding year.
The primary coping strategies used to handle stress were talking to friends (73%) and family (71%). A quarter of respondents used alcohol to help cope, whilst a small group reported using prescribed and recreational drugs (see Table 3 ).
Several respondents reported experiencing antisocial behaviours in the workplace, including racism (7%), bullying (22%) and sexism (14%).
Discussion
In this survey of ANZCA trainees, we found that 20% of respondents reported a high and 8% a very high distress score using the K10 scale, with females outnumbering males about 2:1. These incidences far outweigh those of previous studies of medical professionals, including anaesthetists 3,5,6 . The beyondblue survey reported a very high K10 score in 2.4% of all specialists, 5.4% of trainees (all specialties) and 3.8% of anaesthetists. McDonnell et al reported high scores in 4.3% and very high scores in 2.7% of anaesthetists and anaesthesia trainees combined. In the current survey, 11% reported being currently treated for anxiety or depression and 21% reported having been treated previously for anxiety or depression, females again outnumbering males about 2:1 on both counts and in keeping with previous studies 3, 6 .
The K10 score has been widely used in population studies to screen for serious mental disorders 6 . High K10 scores have a strong association with the World Health Organization Composite International Diagnostic Interview (WHO CIDI) diagnoses of current anxiety and affective disorders 7 . A 28% incidence of high or very high psychological distress among respondents would suggest a high incidence of anxiety and affective disorders.
In keeping with other studies 13 , factors commonly reported as associated with stress were exams, critical clinical events and fear of making errors. Additionally, two new factors were reported. Firstly, 71% of respondents reported job prospects as a cause of stress. This appears to mirror the problem of workforce issues highlighted by the Australian Society of Anaesthetists 11, 12 and ANZCA 13 . Secondly, workplace-based assessments were reported by 51% as causing stress. This is a relatively new component of the revised ANZCA curriculum. Stressors such as critical incidents and fear of making errors are difficult to control, but education in resilience and stress management may help trainees deal with them more appropriately.
Factors associated with a high K10 score included inadequate sleep (69% of respondents) and anxiety and depression (11% of respondents).
Poor lifestyle practices included inadequate exercise in 79%, inadequate leisure time in 64%, and poor diet in 44%. Twenty-three per cent of respondents reported that they felt their workload was excessive and 15% reported that their workload compromised patient safety. Eleven percent reported that they had worked beyond their level [15] [16] [17] [18] [19] . It is possible that the combination of long working hours, inadequate sleep and poor lifestyle practices, combined with the risk of error and critical events plus the ongoing assessment process, may be factors leading to the high stress levels reported. Consistent with other studies 3, 6 , common coping strategies were talking to friends or family, exercise and time off. These methods may provide considerable relief from stress. Formal debriefing with a mentor was reported by only 34%. This may indicate a lack of mentoring programs or personnel, inadequate training of mentors, or respondents not seeking a mentor. Alcohol was used by a quarter of respondents as a coping mechanism, which is similar to previous studies 5 . Prescribed and recreational drug use were reported by a minority of respondents. Nearly half the respondents used other coping strategies (e.g. yoga, counselling, prayer, meditation, crying, hobbies, Table 3 ). It is of concern that despite the widespread use of coping methods in this study, K10 scores of anxiety and depression were significantly higher than in other similar studies 3, 5 .
Stigmatisation of mental health problems is an issue in the general population but appears to be more common amongst doctors 5, 20 . Trainees may be worried about a perception of being incompetent or weak by their colleagues and superiors, potentially leading to a reluctance to seek help, under-diagnosis and under-treatment, with the potential for morbidity, or even mortality, associated with mental health conditions. Forty-five percent of respondents reported that revealing a diagnosis of anxiety or depression to their department would jeopardise their career and 29% that they would avoid seeking help for privacy reasons. This may highlight a perception by trainees that mandatory reporting of impairment due to mental health issues, present in some regions, will affect their careers.
Doctors have traditionally been poor patients, putting work before health or trivialising their illnesses 1, 21 . A culture of self-care, the relative ease and convenience of self-prescribing and the trivialisation of both personal illness and the need for outside help, can lead to poor management of personal health. ANZCA professional document PS 49 22 makes recommendations about finding and attending a GP, avoiding self-prescribing, and appropriate referral to specialist care when required. In our study, 28% of respondents reported not having a GP with a male to female ratio of about 2:1. Forty-one percent had not visited their GP in the past 12 months, again with a male to female ratio of about 2:1. Thus 59% of trainees visited their GP, a figure which is much lower than the population average of 84% 23 . Nearly half (47%) of respondents reported that they self-prescribed, which is higher than in the Australian Medical Association (AMA) study of junior doctors (38%) 1 . This was predominantly antibiotics, the oral contraceptive pill, proton pump inhibitors and non-opioid analgesics. However, 5.4% of respondents reported prescribing anxiolytics or antidepressants. It would appear that self-treatment and self-prescription is common amongst ANZCA trainees.
Twenty-two percent of respondents reported experiencing bullying in the workplace. In addition, 14% experienced sexism and 7% racism. Bullying and discrimination have been highlighted as major problems in medicine and recently this has been a topic discussed widely in the Australian media. The AMA has condemned such behaviour. A report by the Royal Australasian College of Surgeons (RACS) found that 49% of college fellows, trainees and international medical graduates reported being subjected to discrimination, bullying or sexual harassment 24 . The RACS has developed an action plan to help deal with the problem 25 .
Anaesthesia training takes place within a limited time frame with a consequent end to potential stressors such as exams and workplace-based assessments. Nonetheless, the association between high K10 scores and serious affective disorder may result in morbidity during the training period. Additionally, there is a risk that many of the stressors will continue post-training with potential for them to persist or worsen as the trainee progresses to consultant work. Beckman et al 26 have described the increasing stress in primary care physicians related to work and time pressures and the need to vary the organisational structure to reduce this pressure. They also comment on the need to commence preparatory stress management and resilience training at an early stage in medical training. A number of strategies for management of stress in the work and training environment that could be beneficial to anaesthesia trainees include mindfulness training [27] [28] [29] ; narrative/reflection groups 27 that allow participants to explore self-awareness, stressors, conflicting time demands, fear of failure and role limitations; mentoring 30 ; promotion of self-care and consultation with a general practitioner 22 ; encouraging the workplace to support stress management and discussion of personal or professional issues 31 , and resilience training 32 . Additionally, exams and workplace-based assessments have been identified in this study as common causes of stress. Ongoing review and reappraisal of the assessment process may be an important factor in mitigation of stress.
This survey provides a snapshot of trainee welfare in the ANZCA training scheme. Potential bias may occur for a number of reasons. The most likely source of bias could be from the population of respondents having a different viewpoint from non-respondents, causing responder bias. However, the survey response rate of 43% was similar to other surveys in the same field. The impact of anaesthetic exams or other stressful events temporally associated with the timing of the survey may be a factor or a source of potential bias. In addition, the authors did not conduct a survey of non-anaesthesia trainees who could act as a control group. It may be that our findings pertain to medical training or medical practice per se, independent of the ANZCA training program. Moreover, it is possible that being in a non-training position has equal or more stress. Without a control group it is impossible to know. Also, we did not test any hypotheses in relation to factors that might influence stress such as gender; any observations we have made in this regard should be interpreted with caution. The survey relies entirely on reliable responses from respondents as opposed to formal diagnosis of conditions or observation and confirmation of trainee behaviour.
Conclusion
In conclusion, this study provides information regarding prevalence and causes of stress and their potential psychological effects in anaesthesia trainees. We found that although the majority reported being satisfied with their job and training, 28% of respondents reported high or very high levels of psychological distress, with females outnumbering males about two to one. Similarly, females outnumbered males about two to one for being under treatment for anxiety and depression. The major stressors reported were exams, jobs, critical incidents, fear of errors and workplacebased assessments. Coping methods consisted mainly of talking to family and friends, whereas formal methods such as mentoring were used by the minority. The excessive use of alcohol reported for stress relief by a minority is disturbing. The incidence of bullying and sexism is concerning as are the high incidence of self-prescribing, poor health practices and potentially unsafe work practices. Of concern also is the apparent stigmatisation of mental health problems. It would appear that education in positive coping strategies and stress minimisation are warranted. Education in the identification of warning signs of stress and of mental health conditions may be useful for trainee supervisors. Promotion and support of better work-life balance, ongoing monitoring of wellbeing, and proper health care appear to be indicated. Attempts to reduce stressors such as job insecurity and review of the assessment process may be required. In addition a reduction in stigmatisation of mental ill-health and barriers to seeking help, identification and management of bullying without blame, and establishment of a more comprehensive network of support and mentoring may be helpful.
